with joint pains in general are not bone pains but ligament pains. (A similar error attributes the pain in cases of avulsion of lateral processes wrongly to the detached piece of bone.) It is of course quite well known that the pain of spondylitis is worst in the early stages when the X-ray signs are minimal or nil. The pains are referred by either, or both, of the classical routes: (1) Direct excitation of the sensory nerve by implication in the inflammatory process (and by infiltration in most cases of carcinomatous metastases), as is seen also in instances of traumatic neuromata, and in implication of nerves in scar tissue; (2) excitation of the central nervous system via the filaments supplying ligaments, &c., and refercnce out from the segment involved, as in the tvpical phrenic shoulder pain-the neurologists decline even now to be categorical as to the precise mechanism. When such excitation implicates the region between the 4th and 11th dorsal segments it becomes clear that splanchnic as well as parietal and cutaneous svmptoms may arise, simulating visceral disease.
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Many referred pains in the trunk arise from conditions farther along the course of the nerves than the neural foramina-the intercostal nerves and particularly the subcostal nerve very commonly are implicated in fibrositic patches, the last-named giving lointo-groin pain simulating kidney disease and often being associated with a disappointing appenlicectomy scar. For over ten vears I have taught and practised novocain nerve blocks as both diagnostic and therapeutic measures of the highest value; I published a description in 1936 in Lazncet (ii), 242.
In dozens of cases the diagnosis has been established clinicallv in a fewv minutes bv this method in patients who have been submitted to numerous special investigations, often repeated several times-barium meals, cholecvstographs, pyelographv, barium enemata, test meals, and so on. The value of such tests applied with discrimination is not disputed but the expense, time-wasting and mental deterioration of the patient is far too often overlooked; such repeated examinations, it must be insisted, are one of the most certain ways of rendering permanent a fLunctional disorder.
Diagnostic analgesia is of most certain application where the site of nerve implication is the intercostal space or the lateral parietes; with paraspinal and spinal forms of irritation it becomes distinctly more difficult-all the more as several segments are apt to be involved; where the irritation has permeated the neural foramen it becomes inapplicable in most cases, as it becomes almost impossible to block the affected area to its proximal limits. (ii) The second case is, in many respects, similar. The patient is a schoolmaster, aged 42, who first began to suffer low lumbar pain five years ago, after he had been chilled while gardening. The pain was entirelv lumbar for some ten davs and then suddenly radiated to the left leg. For the next four years he suffered from intermittent "sciatica" and numbness of the foot, of such severity that he submitted himself to most forms of physical treatment, manipulative stretching of the sciatic nerve and epidural injection.
Some Spinal Cases of
W,hen admitted in 1940 he had severe left-sided sciatic pain. The usual signs were all present: wasting of calf and thigh; absent ankle-jerk; diminished sensation on the outer side of the ankle; and pain on stretching the sciatic nerve. The cerebrospinal
fluid showed no abnormality. The lipiodol studies showed a narrowing opposite the disc between the 4th and 5th lumbar vertebrae, but unfortunatelv attention was not directed, during screening, to the possibility that this narrowing might be poster olateral, rather than antero-lateral. Changes similar to those described in the preceding case were found at operation. This man has now remained well for some eighteen months.
At the moment it does not seem possible to differentiate clinically, with any degree of certainty, between the prolapsed disc and the thickened ligamentum flavum. Although the so-called " hypertrophy " of this ligamentum flavum was described by Elsberg as long ago as 1913, little attention seems to have been paid to it in this country until recent years. Careful screening, or radiography, in the lateral plane, after lipiodol injection, appears to be the only method of separating these two groups. The lateral films are unhappily not so easy to take with advantage, since the lumbar curve causes the lipiodol column to run off the hill in the supine position, or into the valley in the prone. However, since the surgical approach is the same, the differentiation may not have much practical significance.
The prolapsed intervertebral disc in the commonest situation-the lower lumbar spineproduces sciatic pain with, usually, low backache. If the prolapse occurs in othtr regions of the spine, a quite different picture is produced.
(iii) The next case is of a prolapsed disc in the common site. He was a stoker, aged 29, who had suffered no single severe back injury, but had " sprained " the back slightly many times while shovelling coal with the back bent. The typical history of low backache, for three months, followed by left sciatic pain and pins and needles on the outer side of the left foot, both for nine months, wvas given. He showed the usual signs of flattening of the lumbar spine; absence of ankle-jerk; pain on stretchina the sciatic nerve and on pressure on the tender sth lumbar spinous process; slight wasting of the calf and blunting of sensation over the outer side of the foot, ankle and calf. The cerebrospinal fluid was normal. The lipiodol films showed an enormous indentation of the column on the left side, opposite the disc between the 5th lumbar and ist sacral vertebrax. Laminectomy confirmed the existence of a large prolapse of the disc in this situation.
(iv) The next case, diagnosed by Professor Nevin as one of spinal tumour, was a lorry driver, aged 37, who had had no injurv but who started his heavv lorry by "swinging" it. For four months before admission, both legs had felt cold and heavy; walking 'was becoming increasingly difficult. He showved a spastic paraplegia, with a skin level pointing to a lesion in the region of the 7th or 8th thoracic spinal segment. and 6th thoracic vertebrae, and the outline was said to suggest an intramedullary spinal lesion. On the day following cistern puncture, retention of urine developed, and laminectomy was performed at once. The ligamentum flavum was found to be normal in thickness and yellow in colour. The dura and cord were displaced considerably backwards by a tumour in front of the canal, and a prolapse of the disc between the 5th and 6th thoracic vertebrae was found on the left side. No other spinal tumour was found. Another, but rather smaller, prolapse was found on the right side of the same disc. For a few days after operation paralysis of the legs, incontinence and abdominal distension-doubtless due to operative trauma-caused some anxiety, but he made an excellent convalescence, and left hospital fully recovered four months after operation.
This case reminded us that a prolapsed disc, above the termination of the cord instead of in the region of the cauda equina, is usually diagnosed as a spinal tumour. I believe a bilateral prolapse of one disc is decidedly rare. Also we were afforded the opportunity of observing the fluid a few days after the injection of lipiodol and found 35 cells present! (v) The last case is of a cervical prolapsed disc which wvas also diagnosed, not without justification, as a spinal tumour, and which, again, caused bilateral nervous signs with an almost complete spinal block.
Comment (Harvey Jackson, F.R.C.S.).-The clinical picture induced by herniation of the nucleus pulposus varies in accordance with the spinal level at which the protrusion ,occurs. Whereas in the lumbar and lumbosacral regions the diagnosis depends on differentiation from the many possible causes of sciatic pain, at other levels in the spinal axis the clinical appearances are those of spinal compression.
The incidence of nuclear prolapse in a total series of patients claiming relief for pain of sciatic distribution is limited to a small percentage. At the neuro-surgical centre of which I have charge, of all the patients admitted with the provisional diagnosis of " sciatica, probable hernia of the disc ", only about one in every ten is finally subjected to operation.
The isolation of the patient harbouring a prolapsed disc is no simple clinical problem; rather does it depend on careful clinical selection amplified by apposite investigation. At the present time I am not aware of any specific clinie.l syndrome of truly pathognomonic import, yet it may be said that a clinical impression can be formulated. In an analysis of relative clinical phelnomioenia, both historical and phyvsical, numLerous factors assume significance, thoughl none is conclusive. A historv of injury may or may not be elicited, iior indeed need injLury be sustained. Lumbar pain is the heralding symptom, to be succeeded after an interval of veeks, or perhaps months, by extenision of the pain along the course of the sciatic nerve, over part or the whole of its distribution. The pain runs a1 periodic couirse wvith intervening spells of complete relief. Exacerbation of the pain on couighinig, sneezing, or straining mav be described, as with any root pain, but this, per se, mav l)e equallv marked in conditions of chronic back-strain; moreover it offers no aid in tic separation of neuritic from pressure types of sciatica. A fair proportion of patients find that the pain is apt to increase on the adoption of a sitting or At this stage it is felt that the adoption of surgical treatment must be seriously considered. First of all, however, it is demanded that the patient is incapacitated from full normal activities by his affliction. Before resort to surgery is undertaken confirmatory evidence is soughti by employing contrast radiography, utilizing air as the contrast mlediumll. Air myelography is no certain procedure, for satisfactory radiographs cannot be produlced in patients of heavv build; nevertheless it merits employment. The use {f lipiodol, or other similar preparation, is avoided until immediately before exploration, and it is utilized then only for purposes of study, in the hope that finally a form of inivestigation may be evolved to the exclusion of such methods. I should like to appeal for the relinquishing of the generalized use of lipiodol as a diagnostic medium, because unpleasaint reaction-s are apt to follow its injection, such reactions varying betwveen increase of the original pain and the initiation of a diffuse meningeal irritation. The removal of lipiodol through a wide-bore needle has been effected by several observers, but only after prolonged manipulationis not devoid of risk. That this can be done does not, in my opinion, j ustifv its indiscriminate application.
The operative appearances vary. A hypertrophic state of the ligamentum subflavum is encountered frequLently in the operative exposure. When other causes fail to be revealed, the pain is ascribed to this thickened ligament. I am not convinced that this is an adequate explanation. Rather do I believe that it is consequent on the scoliosis and is therefore the result of the lesion and not the pathological basis of the pain. This large proportion is probably accounted for by the fact that the greater part of our knee cases are militarv, and that trauma is, by far, the most common cause of their disability. It must also be stated that 6 of the 13 cases had a torn intra-articular cartilage as well as the condition under review, and in 3 of these the osteohliondritis was lunsuspected, as it did not show in the X-ray.
All but one case gave a history of trauma, though two were a little vague--one stating that he had played a good deal of football and had hurt both knees many times, though never seriously, while the other's peace-time occupation involved considerable kneeling.
The type of injury wNas nearly always a twist--in one case the man fell 12 feet through a skylight on to his flexed knees. Nearly all the histories, however, tended to conform to a definite pattern. Following an injury to the knee, there was pain and effusion, which soon subsided, though the joint did not become quite normal-some pain on movement. aching at rest, recurrent small effusion, or instability of the joint-any or all of these symptoms persisting for a time varying from nine years to fotur months, with an average of three years, until suddenly, either spontaneously or followving a second injury, all the symptoms were aggravated, with, in some instances, the addition of locking. In only one case could this latter be attributed to the liberation of a loose bodv into the joint; while in three, it was unassociated with either a medial meniscus injurv or the presence of a loose body. The locking can be explained by the fragment becoming more mobile, though still attached to the femoral condyle, the new mobility allowing it to get caught letween the femur and the intact medial meniscus. Admittedlv, lateral meniscus injury is not entirely excluded as the cause of the 1ocking, though in every case it was examined, as well as possible, from the incision on the internal side of the joint, and apparentlv was intact. However, with such a small total nuimber of cases, it may wvell be that 3 out of 13 had a damaged external meniscus, without physical signs indicating it, though no knee locked after operation in spite of ample opportunity during the subsequent rehabilitation and physical training. Unfortuinatelv all the histories did not conform to this cut-and-dried pattern, but it does seem that there is something diagnosticallv helpful in the sequence outlined above.
On examination of the joint, little reliable evidence of the presence of the condition was detected. The onlv constant sign vas wvasting of the quadriceps. Limitation of movement and crepitus occurred in some cases. Tenderness on deep pressure over the affected area was present in the majority, but as this included all 6 cases with torn internal meniscus. it is impossible to sav how frequentlv it is present in uncomplicated cases.
In the literatLure on this suLbject, X-ray examination has usually been accepted as settling the diagnosis, and so, of couLrse, it does when positive. In 5 of ouir 13 cases, however, the X-ray was negative. The obvious reason for this is that the loose fragment contained onlv cartilage, buIt this was found to be incorrect. I have suggested two other reasons besides the absence of bone for a negative X-ray:
(1) The actual fracture line is too thin to show on the film. An exact parallel can be seen in fracture of the carpal scaphoid. Lachmann (1938) showed experimentallv that a gap of a.t least 1 mm. between the opposite bony surfaces is necessary before the line of separation in the knee is visible. He excised a piece of bone and cartilage from the internal femoral condyle of a cadaver, replaced it, and took antero-posterior and lateral X-rays, gradually increasing the separation of the fragment by coating its bony surface with a measured thickness of a radio-translucent medium. The line of separation showed first in the lateral view when there was 1 mm. of separation, and in the antero-posterior with slightlv more.
(2) To show, with even I mm. or more of separation, providing there is not gross dis-
